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the air in the cylinder of a gas engine does on explosion. But in
order that the air shall be enabled to expand, it must absorb heat,
and it takes this from surrounding objects; the walls of the cylinder,
etc., and its own temperature being also considerably reduced, it can
no longer support the moisture it has carried as vapour, the moisture
being thereby deposited, and heat being also extracted from it, as well
as from the cylinder, etc., the moisture is converted into snow and
ice. This difficulty, the author believes, has been overcome in modern
plant by allowing the moisture to drain from the pipes before the
air arrives at the motor engine. It will be understood that when the
air first issues from the compressor, even when it has been subject to
the cooling before mentioned, it is still at a higher temperature than
that of the surrounding atmosphere, and is able to carry a compara-
tively large quantity of moisture in suspension. The receiver, how-
ever, which is employed with most compressed air plants, and which
is usually placed in the open, with a large surface exposed to the
atmosphere, cools the air very considerably, and a large proportion
of the moisture carried by the air is condensed, falls to the bottom
of the receiver, and is drawn off in the usual way. As the air passes
through the pipe line, further cooling takes place, though probably
in some of the deep mines warming may take place, and there is              j
usually a second receiver near the face, where any moisture is allowed              (
to drain out of the air, and is drawn off.    In the author's opinion, it              [
would be far better, and more economical, so far as this part of the
subject is concerned, to handle the air on its way to the compressor
by a cooling apparatus, such as those employed in connection with
the cooling and drying of blast furnace air. This would get rid of
the moisture trouble, and it would also raise the efficiency of com-
pression by enabling a larger quantity of useful air to be taken in at
each suction stroke of the compressor. The other portion of the loss
at the motor engine is the inability, up to the present, so far as the
author has been able to ascertain, to use the air in the motor cylinder
expansively. In the steam engine, it will be remembered, the steam
is allowed to enter at boiler pressure for only a short portion of the
stroke, the remainder of the stroke being performed by the expansion
of the steam itself, and the efficiency of the arrangement being thereby
considerably increased. The two portions of work done by steam in
a steam engine may be compared, the first portion to a push by the
steam straight from the boiler to the piston, and the second to the
expansion of a compressed spring. In the air motor engine only
the first portion has been so far utilized. The air enters the motor
cylinder from the receiver or the pipe line, and simply pushes the
piston to the end. The losses in compression and the losses in the
motor cylinder cannot be avoided by the use of electricity, except,
perhaps, the latter indirectly; but the losses in the pipe line may be